organic phase was dried with Na2SO4 and the solvent evaporated under reduced pressure, resulting in the mono-substituted imidazole. The crude mono-substituted imidazole was dissolved in toluene, and 1.2 equivalents of 1H,1H,2H,2H-perfluoro-7-methyloctyl iodide was added. The reaction mixture was stirred and heated to boiling for 48 h. The disubstituted product precipitated from the reaction mixture and was collected by filtration. The product was washed with cold toluene (≈0 °C) and then dried under vacuum at room temperature. Its structure was confirmed by 1 H NMR and mass spectrometry. 1 H NMR: Rf7CH2 (3.1 ppm, 4H, m), CH2CH2 (4.9 ppm, 4H, t), NCHN (9.8 ppm, 1H, s), and NCHC (8. 1 
ppm, 2H, d). The exact mass as measured with a Bruker
BioTOF II ESI/TOF-MS was 861.0421, which matches the expected value of 861.0443. Figure S1 . Reaction scheme for the synthesis of the fluorophilic imidazolium iodide. 
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Synthesis of 1,3-Di(1H,1H,2H,2H-perfluoro-7-methyloctyl)imidazolium Tetrakis[3,5-bis-(perfluorooctyl)phenyl]borate
Preparation of PFOS-Selective Membranes
Fluoropore membrane filters (polytetrafluoroethylene, 0.45 um pore size, 50 um thick, 85% 
Potentiometric Measurements
Potential measurements were performed using a Lawson Labs EMF 16 channel potentiometer (Malvern, PA) controlled by EMF Suite 1.02 software. All measurements were performed in stirred solutions at room temperature (23 ± 2 °C). Potentials were measured relative to a Mettler
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Toledo DX200 free-flowing double junction (with a 1.0 M LiOAc bridge electrolyte and AgCl saturated 3.0 M KCl inner reference electrolyte). 33 A Hanna Instruments pH glass electrode was used to monitor pH. Calibration of the pH electrode was carried out using buffered solutions of pH 10, 7, and 4. A schematic of the experimental setup is pictured in Figure S3 . 
Nikolskii-Eisenman Equation
The Nikolskii-Eisenman equation describes the response of an ion-selective electrode that also includes selectivity against an interfering ion (j) as follows:
where KPFOS/j is the selectivity coefficient of the ion-selective electrode for PFOS over ion j, aj is the activity of ion j, and zj is the charge of ion j. For the PFOS-selective electrodes described here, the limit of detection, [PFOS]limit, in not caused by interfering ions, but it is determined by KPFOS flux from the inner filling solution to the sample solution. Therefore, eqn. S1 can be simplified by substituting the concentration for activity and PFOS for ion j (resulting in KPFOS/PFOS = 1):
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Eqn. S2 was used for all fits of data when polycations and soil were absent.
[PFOS]limit was determined to be 4.6 ± 1.5 µM (95% confidence interval).
Calculation of the Free Concentration of PFOS in a System Containing Polyquaternium Polymers
Continuing the derivation from eqns 3 and 4, it follows that formation of 
Eqn S7 is identical with eqn (5) of the main manuscript.!
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Average Concentration of Charged Repeat Units within a Polyquaternium Polymer Chain
In order to determine the concentration of binding sites of each polycationic polymer, the effective charged repeat unit concentration was calculated for both poly(diallyldimethylammonium) chloride (MW = 340,000; repeat unit MW = 161.67) and poly(dimethylamine-coepichlorohydrin); (MW = 240,000; repeat unit MW = 137.61) based on the molecular weight and repeat unit molecular weight.
NaHCO3 as a Buffer
Due to the environmental relevance of bicarbonate solutions, 10.0 mM NaHCO3 was adjusted to pH=7.0 with 1.0 M HCl and was used as the buffer for all experiments. When storing solutions of this composition in stirred open beakers with direct exposure to the ambient atmosphere and monitoring the pH with a pH glass electrode, it was observed that over 50 hours the pH (initially adjusted to 7) increased by 2 pH units ( Figure S4 ). Figure S4 . pH of a 10 mM NaHCO3 solution after adjustment to pH=7. pH was measured using a pH glass electrode relative to a free-flowing double junction reference electrode.
However, this pH change did not have an effect on the PFOS measurements, which is consistent with the lack of any effect of carbonate or bicarbonate on the limit of detection of the electrode. However, changes in pH alter the total ionic strength of these solutions. We conclude that bicarbonate solutions of pH 7 may represent environmental samples well, but are not good pH buffers or good ionic strength buffers in a strict sense. S-11 Figure S8 . E values collected during the stepwise addition of poly(diallyldimethylammonium) chloride/soil mixture to a 325 µM KPFOS solution (10 mM NaHCO3, pH = 7). Black ´, blue diamonds, and green squares represent experimental data for three separate electrodes. Solid black, dashed blue, and dotted green lines represents data fitted to eqn 9 for K = 2.7 ´ 10 5 M -1 . Figure S9 . E values collected during the stepwise addition of poly(dimethylamine-co-epichlorohydrin)/soil mixture to a 325 µM KPFOS solution (10 mM NaHCO3, pH = 7). Black ´, blue diamonds, and green squares represent data for three separate electrodes. Solid black, dashed blue, and dotted green lines represent data fitted to eqn 9 for K = 6.4 ´ 10 5 M -1 .
S-12 for three separate electrodes. Solid black, dashed blue, and dotted green lines represent data fits using eqn 9.
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Figure S12
. E values measured during the stepwise addition of a poly(dimethylamine-co-epichlorohydrin)/soil mixture to a 350 µM KPFOS solution (10 mM NaHCO3, pH = 7.0). Black ´, blue diamonds, and green triangles represent experimental results for three separate electrodes.
Solid black, dashed blue, and dotted green lines represent data fits using eqn 9. 9.34 ´ 10 -7
